
Interoperability of Systems
Engineering Standards –
Harmonizing World and
National Perspectives

Paul R. Croll
Chair, IEEE Software Engineering Standards

Committee
Vice Chair, ISO/IEC JTC1/SC7 U.S. TAG

Computer Sciences Corporation
pcroll@csc.com



NDIA Systems Engineering Conference 2002 - Best Practices and Standardization Session  -24 October 2002 Paul R. Croll - 2

Topics

l The Interoperability Problem
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The Standards Interoperability
Problem

l Stovepipe standards that are often:
u Overlapping
u Incomplete
u Discipline-centric
u Cannot easily interoperate to provide a consistent set of

best practices for the engineering of systems
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Three Different Systems
Engineering Perspectives . . .

l ISO/IEC 15288, System Life Cycle Processes
u Processes that an organization is likely to establish in

order to build complete and efficient life cycle models.
l EIA 632, Processes for Engineering a System

u An integrated set of fundamental processes for
engineering a system.

l IEEE 1220, Standard for Application and
Management of the Systems Engineering Process

u Detailed description of the system development tasks and
activities
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. . . Provide an Incomplete and
Sometimes Confusing Picture
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Harmonization Goals
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Consistency Goals

l Concepts
l Terminology
l Readability
l Level of detail
l Processes
l Document structure
l Normative references
l Common interfacing mechanism with the ISO 9000 family of

standards
l Conformance with requirements from ISO/IEC 15504 as

applicable
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Two Harmonization Paths
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Expected relationships among
ISO/IEC JTC1/SC7 documents

ISO/IEC 15288 & 12207 Life Cycle Processes standards family

Top level Life Cycle 
Processes standard(s)

Lower level Life Cycle 
Processes standard(s)

Guide(s) for Life 
Cycle Processes 

standard(s)

Related Processes 
standards

(ISO/IEC15939, etc.)

ISO/IEC15504
Process 

Assessment suite

ISO9000 family standards
Quality Management 

System

Related Processes 
standards

(ISO/IEC15939, etc.)
Related Processes 

standards
(ISO/IEC15939, etc.)

Related Processes 
standards

(ISO/IEC15939, etc.)

ISO/IEC 15288 & 12207 Life Cycle Processes standards family

Top level Life Cycle 
Processes standard(s)

Lower level Life Cycle 
Processes standard(s)

Guide(s) for Life 
Cycle Processes 

standard(s)

Related Processes 
standards

(ISO/IEC15939, etc.)

ISO/IEC15504
Process 

Assessment suite

ISO9000 family standards
Quality Management 

System

Related Processes 
standards

(ISO/IEC15939, etc.)
Related Processes 

standards
(ISO/IEC15939, etc.)

Related Processes 
standards

(ISO/IEC15939, etc.)

 

Source:
ISO/IEC JTC 1/SC 7/WG 7
N0618, 2002-7-21 , ©
ISO/IEC2002.  All rights
reserved.

*



The Source Standards
and

Their Relationships
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The ISO/IEC 15288 Systems
Life Cycle Process Framework
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The IEEE/EIA 12207 Software
Life Cycle Process Framework
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Relationship between ISO/IEC
15288 and ISO/IEC 12207

Hardware Implementation

Software Implementation
Refer to ISO/IEC 12207
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© ISO/IEC2002.  All rights reserved.
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Best Practice Support for the
System Life Cycle Framework

Concept Development Production Utilization Support Retirement
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Best Practice Support for the
Software Life Cycle Framework

Source:
IEEE/EIA 12207.1-1997,
© IEEE 1998.  All rights
reserved.



NDIA Systems Engineering Conference 2002 - Best Practices and Standardization Session  -24 October 2002 Paul R. Croll - 17

EIA 632 Fundamental Processes
for Engineering a System

Source:
ANSI/EIA 632-1998, ©
EIA 1998.  All rights
reserved.

(13 processes

+ 33 requirements)
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(13 processes

+ 33 requirements)

EIA 632 Fundamental Processes
for Engineering a System

Source:
ANSI/EIA 632-1998, ©
EIA 1998.  All rights
reserved.

An integrated set of fundamental
processes to aid a developer in the
engineering or reengineering of a

system

An integrated set of fundamental
processes to aid a developer in the
engineering or reengineering of a

system
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IEEE 1220
Systems Engineering Process

Source:
IEEE1220-1998, © IEEE
1998.  All rights
reserved.

(8 subprocesses

+ 75 tasks) 
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IEEE 1220 Systems
Engineering Process

Source:
IEEE1220-1998, © IEEE
1998.  All rights
reserved.

Tasks that are required throughout a
system’s life cycle to transform

customer needs, requirements, and
constraints into a system solution –
Application and management of the

systems engineering process

Tasks that are required throughout a
system’s life cycle to transform

customer needs, requirements, and
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Application and management of the

systems engineering process
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The Recommendations
for

Harmonization
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Life Cycle Standards
Harmonization

l Apply the principles of ISO/IEC 15288 to the effort
l Priority of work

u Primary
n ISO/IEC 15288
n ISO/IEC 12207

u Secondary
n ISO/IEC 15939 - Software measurement process
n ISO/IEC TR 15271 Guide for 12207
n ISO/IEC TR 19760 Guide for 15288
n ISO/IEC TR 15504 - parts 5 and "6"

u Possible Additional
n ISO/IEC 14764 Software maintenance
n ISO/IEC TR 16326 Project management
n ISO/IEC 18019 Documentation process
n ISO/IEC TR 15846 Configuration management
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Life Cycle Standards
Harmonization Phasing
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Source:
ISO/IEC JTC 1/SC 7/WG 7
N0618, 2002-7-21 , ©
ISO/IEC2002.  All rights
reserved.
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Systems Engineering
Standards Harmonization

l Fast-track IEEE 1220 and EIA 632 as Technical Reports
l Create a Harmonization Group that would control revisions

of these documents
u Harmonization requirements for a set of revised documents

l Revisions done by the originating organizations
u IEEE
u EIA
u ISO/IEC

l Revised and harmonized documents fast-tracked as ISO/IEC
standards
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Systems Engineering Standards
Harmonization Timetable
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ISO/IEC2002.  All rights
reserved.
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For more information . . .

Paul R. Croll
Computer Sciences Corporation
5166 Potomac Drive
King George, VA  22485-5824

Phone: +1 540.633.6224
Fax: +1 540.663.0276
e-mail: pcroll@csc.com

For EIA Standards:
http://www.geia.org

For IEEE Standards:
http://computer.org/standards/sesc/standards/sesc/
http://computer.org/cspress/CATALOG/st01110.htm

For ISO/IEC Standards:
http://saturne.info.uqam.ca/Labo_Recherche/Lrgl/sc7/
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Questions?
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